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DETAILED ACTION 
Claim Objections 

Claims 1 and 3-11 are objected to because of the following informalities: The 
claimed limitations of a first conductive type well having a lower dopant concentration 
than the first diffusion layer, and extension regions having a dopant concentration 
between the dopant concentration of said source and drain diffusion layers and said first 
conductive type well, as recited in claims 1 , 4, 8 and 1 1 , should read "a first conductive 
type well having a lower dopant concentration than the dopant concentration of the first 
diffusion layer" and "extension regions having a dopant concentration between the 
dopant concentration of said source and drain diffusion layers and the dopant 
concentration of said first conductive type well", respectively. Appropriate correction is 
required. 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 1 and 3-10 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
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had possession of the claimed invention. The specification recites that each of the 
source and drain diffusion layers have an LDD region. There is no support in the 
specification for said source and drain diffusion layers each have extension regions 
(each having plurality of regions) formed in said channel region, as recited in claims 1 , 4 
and 7. 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1 and 3-10 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. The claimed limitations of said source and 
drain diffusion layers each have extension regions formed in said channel region and 
not extending between said source and drain diffusion layers of said first conductive 
type well, as recited in claims 1 , 4 and 7, are unclear as to how the extension regions, 
which are formed in said channel region between the source and drain diffusion layers, 
do not extend between the source and drain diffusion layers, and how and what is 
meant by source and drain diffusion layers belong to said first conductive type well. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1 and 3-1 1 , as best understood, are rejected under 35 U.S.C. 1 03(a) as 
being unpatentable over Admitted Prior Art (APA) in view of Duwury (5,502,317), Watt 
(5,701,024) and Van Roozendaal et al. (5,281,841). 

APA teaches in figure 7 a semiconductor device having, on a semiconductor substrate 
20, an input/output protection circuit section comprising a complementary N type field 
effect transistor wherein the complementary field effect transistor includes a first field 
effect transistor having source 3c and drain 3b diffusion layers of the first conductive 
type, respectively, and a gate electrode 6 that is disposed between these source and 
drain diffusion layers of the first conductivity type, and a second field effect transistor 
having source 4c and drain 4b diffusion layers of the second conductive type, 
respectively, and a gate electrode 5 that is disposed between these source and drain 
diffusion layers of the second conductivity type, wherein a source dopant diffusion 
region 4a of the second conductive type is set at a distance from the first field effect 
transistor, and a drain dopant diffusion region 3a of the first conductive type is set at a 
distance from the second field effect transistor, 



Application/Control Number: 09/621 ,61 4 Page 5 

Art Unit: 281 1 

an element isolation film 10 located in the substrate between the dopant diffusion 
region and the source diffusion layer of the first conductivity type for separating the 
dopant diffusion region from the source diffusion layer, 

wherein the drain dopant diffusion region 4a is connected to a first reference 
potential Vss, the drain dopant diffusion region 3a is connected to a second reference 
potential Vdd, and the drain diffusion layer 3b and the drain diffusion layer 4b of the first 
and second field effect transistors, respectively, are each connected directly to an 
input/output terminal section 7 without an intervening resistance element, and wherein 
the source diffusion layer of the first field effect transistor is connected to a constant 
ground terminal 9 and not connected to an input/output terminal section.. 
APA does not teach a first conductive type well formed directly under the first source 
diffusion layer and thereby the first conductive type well is electrically connected directly 
with the source diffusion laver, and at least partially underlies the element isolation film, 
and having a lower dopant concentration than the first diffusion layer, and 

said source and drain diffusion layers each have extension regions formed in 
said channel region and not extending between said source and drain diffusion layers of 
said first conductive type well, said extension regions having a dopant concentration 
between the dopant concentration of said source and drain diffusion layers and said first 
conductive type well. 

Duvvury teach in figures 6 (or figure 9) and related text a first conductive type well 22 
(or 142) formed directly under the first source diffusion layer 12 (or 1 14) and thereby the 
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first conductive type well is electrically connected directly with the source diffusion laver, 
wherein the first conductive type well at least partially underlies the element isolation 
film 28 (or 128), and having a lower dopant concentration than the first diffusion layer. 
Van Roozendaal et al. teach the advantages of forming a first conductive type well 
directly under the first source diffusion layer (column 8, lines 60-65). 
Watt teaches in figure 6 source and drain diffusion layers each have extension regions 
62 formed in said channel region and not extending between said source and drain 
diffusion layers. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to use a first conductive type well under the first diffusion layer, 
having a lower dopant concentration than the first diffusion layer, as taught by Duvvury, 
and to form LDD (extension regions) in said channel region and not extending between 
said source and drain diffusion layers in APA's device in order to prevent spiking and to 
provide better electrical isolation to the device by forming the transistor in an n-well, and 
in order to improve the device characteristics by using conventional LDD regions, 
respectively. The combination is motivated by the teachings of Van Roozendaal et al. 
who point out the advantages of forming a first conductive type well directly under the 
first source diffusion layer (column 8, lines 60-65). 

Regarding the claimed limitations of forming said extension regions having a dopant 
concentration between the dopant concentration of said source and drain diffusion 
layers and said first conductive type well, it would have been obvious to a person of 
ordinary skill in the art at the time the invention was made to form said extension 
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regions having a dopant concentration between the dopant concentration of said source 
and drain diffusion layers and said first conductive type well in APA's device in order to 
optimize the device characteristics. Note that generally, differences in concentration or 
temperature do not support the patentability of subject matter encompassed by the prior 
art unless there is evidence indicating such concentration or temperature is critical. 
"[W]here the general conditions of a claim are disclosed in the prior art, it is not 
inventive to discover the optimum or workable ranges by routine experimentation." In re 
Aller , 220 F.2d 454, 105 USPQ 233, 235 (CCPA 1955). See also In re Hoeschele , 
406 F.2d 1403, 160 USPQ 809 (CCPA 1969). For more recent cases applying this 
principle, see Merck & Co. Inc . v. Biocraft Laboratories Inc. , 874 F.2d 804, 10 
USPQ2d 1843 (Fed. Cir.), cert, denied , 493 U.S. 975 (1989), and In re Kulling , 897 
F.2d 1147, 14 USPQ2d 1056 (Fed. Cir. 1990). 

Regarding claim 1 , APA teaches in figures 14-15 and related text that an input/output 
protection circuit generally composed of a plurality of field effect transistors connected in 
parallel, each of which has source and drain diffusion layers of the first conductive type. 

Regarding claims 5, 6 and 1 1 , APA teaches a gate electrode of the first field effect 
transistor and the source dopant diffusion region are placed over the second conductive 
type well that is formed on the surface of the semiconductor substrate. It would have 
been obvious to a person of ordinary skill in the art at the time the invention was made 
to form the bottom of the first conductive type well at the same depth as the bottom of 
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the second conductive type well or at a level deeper than the bottom of the second 
conductive type well in APA's device in order to prevent shorting the junction by 
allowing spikes to propagate longer distance. 

Regarding claim 6, APA teaches a dopant high-concentration region 20 beneath the 
second conductive type well, and containing second conductive type dopants with a 
higher dopant concentration than the second conductive type well. 

Response to Arguments 

Applicant's arguments with respect to claims 1 and 3-1 1 have been considered 
but are moot in view of the new ground(s) of rejection. 

Papers related to this application may be submitted to Technology center (TC) 
2800 by facsimile transmission. Papers should be faxed to TC 2800 via the TC 
2800 Fax center located in Crystal Plaza 4, room 4-C23. The faxing of such 
papers must conform with the notice published in the Official Gazette, 1096 OG 
30 (November 15, 1989). The Group 2811 Fax Center number is (703) 308-7722 
and 308-7724. The Group 2811 Fax Center is to be used only for papers related to 
Group 2811 applications. 
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Any inquiry concerning this communication or any earlier communication from the 
Examiner should be directed to Examiner Nadav whose telephone number is (571) 272- 
1660. The Examiner is in the Office generally between the hours of 7 AM to 3 PM 
(Eastern Standard Time) Monday through Friday. 

Any inquiry of a general nature or relating to the status of this application should be 
directed to the Technology Center Receptionists whose telephone number is 308- 
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